CONCLUSIONS: Our study sheds light on trends in patientprovider communication before and after 2010, a year that marked substantial efforts to reform the US healthcare system. Though patient-provider communication among LEP individuals has improved since 2010, linguistic disparities persist and constitute a formidable challenge to achieving healthcare equity, a long-standing US policy goal.
INTRODUCTION
In the USA, 25.1 million residents do not speak English well. 1 Individuals with limited English proficiency (LEP) are less likely to have insurance, see a doctor, and obtain high-quality care compared to their English-proficient (EP) counterparts. 2 Even among insured individuals, LEP individuals may find it more difficult to communicate effectively with their providers regarding their health conditions and to understand their health insurance coverage, 3, 4 resulting in access problems and reduced quality of healthcare. In this study, we use data from the Medical Expenditure Panel Survey to examine disparities between LEP and English-proficient individuals in patientprovider communication between 2006 and 2015 with a focus on whether changes occurred after 2010, a year that marked substantial efforts to reform the US healthcare system.
Background
There is a well-established literature on healthcare disparities by English proficiency, focused mostly on access to and utilization of healthcare. 5 Prior studies find LEP individuals have lower rates of insurance and healthcare utilization. [6] [7] [8] One study of older adults in California found that LEP individuals had worse access to healthcare and worse physical and mental health compared to their EP (English-proficient) counterparts. 9 Another study found that language barriers were associated with poor comprehension and less positive patient interactions, even when controlling for several provider variables. 3 Although LEP individuals are disproportionately immigrant, non-white, and low-income and these characteristics may account for some of the differences in healthcare access and quality, LEP has a negative impact independent of these factors and is often a mediator of disparities. 4, 5 Efforts to improve patient-provider communication have been ongoing for decades, as clinicians, researchers, and policymakers have made significant efforts to eliminate disparities. [10] [11] [12] [13] Federal policy attempts at reducing disparities for LEP individuals began with the Civil Rights Act of 1965, which made it illegal to discriminate on the basis of foreignborn status. 14 This legislation prohibits discrimination based on national origin, thus providing equal protection for immigrants. 15 Under this law, healthcare providers receiving federal funds are required to provide equal access for LEP patients. 16 In 2000, Executive Order 13166 provided additional guidelines for ensuring meaningful access to services for individuals with LEP. 17 Additionally, the National Culturally and Linguistically Appropriate Service (CLAS) standards were developed with the aim of helping providers implement culturally and linguistically appropriate health services and, ultimately, reduce disparities. Most states have taken action to implement CLAS standards. 18 Despite these attempts to reduce LEP disparities in healthcare, gaps persisted and were again addressed in the Patient Protection and Affordable Care Act (ACA). 19 This legislation contained numerous interventions aimed at increasing access and use for historically marginalized groups, such as immigrants and low-income and LEP individuals. For example, one provision requires most insurers (including private insurers) serving counties with large LEP populations to provide translations of key health insurance documents, including summaries of benefits and coverage, claim instructions, and websites and mailed notices. 20, 21 Another set of interventions provides funding for outreach and assistance for low-income programs and community health centers. Additionally, provisions aimed at addressing health disparities, nondiscrimination, and state grants to healthcare providers serving medically underserved communities were included. LEP individuals would benefit from these programs, as they are disproportionately likely to be poor and face access barriers. In addition, the 2010 health reforms revisited the National CLAS standards, developing a Bblueprint^of 15 goals together with specific strategies for implementation aimed at helping providers and healthcare organizations provide higher quality care to LEP individuals.
The ACA also contained interventions aimed at increasing health literacy, and many of those provisions were targeted to improve patient-provider communication. These include funding for training and outreach, specifically including grant funding for training in cultural competence, improved patient-provider communication, and shared decision-making for all patients. Other provisions included community health grants and diversity training grants. Finally, workforce grants provided incentives and support for healthcare professionals serving minority, rural, and special populations and included many references to improving culturally and linguistically appropriate care. 20 While all of the ACA provisions outlined above could have had a positive effect on patient-provider communication among LEP individuals, it is important to note that the ACA's overall impact cannot be attributed to any single provision or set of provisions at a single point in time. Rather, the ACA's overall impact on patient-provider communication among LEP individuals reflects the direct and indirect effects of many separate provisions beginning in 2010 and continuing through 2014.
At the same time the policy initiatives outlined above were being designed and implemented, countervailing policies and social trends seemingly unrelated to healthcare may have exacerbated disparities by LEP status. Efforts to enforce immigration laws have been significantly increasing in the past decade. For example, during the years 2001 and 2008, the level of law enforcement raids and deportations increased substantially and remained at historic highs from 2008 to 2014. 22 Individuals with LEP often live in communities with high exposure to racial, ethnic, and nationality-based tensions. Immigrant populations (and second-generation residents) are known to respond to major shifts in immigrant policing policies by avoiding healthcare institutions where they fear discrimination based on national origin. 23, 24 Prior studies find that perceived discrimination is associated with lower quality patient-provider communication. 25 
Current Study Contribution
To date, there is little evidence on whether recent health reforms were associated with improvements in patientprovider communication or with a narrowing of linguistic disparities for individuals with LEP. To begin to fill this gap, we analyzed trends in several measures of patient-provider communication by LEP status both before and after 2010, using nationally representative data.
METHODS

Data
Our study used individual-level data from the Household Component of the Medical Expenditure Panel Survey (MEPS) 2006-2015. The MEPS is a nationally representative household survey of the US non-institutionalized population that collects information on healthcare access, use, expenditures, and experiences with medical providers. 26, 27 All of our estimates were weighted and standard errors adjusted using the Taylor linearization complex survey design commands available in Stata 15.0.
Variables
Our main outcome variables measure patient-provider communication and were all reported on a self-administered paper questionnaire. Patient-provider communication measures were taken from the health plan version of the Consumer Assessment of Healthcare Providers and Systems (CAHPS) program, an AHRQ sponsored family of survey instruments designed to measure the quality of care from the consumer's perspective. 28 All of the CAHPS® variables refer to events experienced in the last 12 months. Individuals who reported at least one visit to a healthcare provider were asked how often a Bdoctor or other health provider^explained things in a way that was easy to understand, showed respect for what they had to say, and listened carefully. All responses were recorded using dichotomous variables that identified individuals who responded Balways,^versus Bnever,^Bsometimes,^or Busually.^We categorized individuals as having Blimited English proficiency^if the interview was conducted in a language other than English. The MEPS interview was offered in Spanish or English; for other languages, interpreters were used.
Analytic Approach
To evaluate how disparities in patient-provider communication by LEP status changed following passage of health reform in 2010, we estimated an interrupted time series model for each patient-provider communication outcome. This approach enabled us to assess whether there was an immediate shift in the annual mean of an outcome variable (i.e., model intercept) in the year health reform was enacted (2010) and whether the time trend or Bslope^in each outcome variable differed before and after 2010. By including both LEP individuals and English-proficient individuals in the same models, we further tested whether pre-post differences themselves differ by LEP status. All models were estimated both with and without the sociodemographic and health variables shown in Table 1 as control variables. Adjusted and unadjusted results differed little from one another.
We first provided a description of differences in the patientprovider communication measures by LEP status with the most recent year of MEPS available. We also reported differences in socioeconomic and health status measures by LEP status. Finally, we reported results from our time series analysis, showing graphical representations of the unadjusted trends in the patient-provider communication variables between 2006 and 2015. Graphical representations of the adjusted results were similar to those that were unadjusted so we elected to include those in an online Appendix.
RESULTS
We found that in 2015, individuals with LEP were less likely to report that doctors always listened carefully to them, showed respect for what they had to say, and explained things so that they could understand compared to their English-proficient counterparts (Table 1) . Individuals with LEP also differed from their English-proficient counterparts on all demographic, socioeconomic, and health status variables. On average, individuals with LEP were younger, more likely to be minority, less likely to report excellent or very good health, and more often poor compared to their English-proficient counterparts.
Results from the interrupted time series analysis suggest that the enactment of the ACA was associated with small or no immediate change in the outcome measures; the shift in intercepts in 2010 was not significant for either the LEP or Englishproficient group in any of the patient-provider variables, regardless of whether the sociodemographic and health variables were included in the models (Tables 2 and 3 Table 2 ). This indicates that LEP individuals were not benefiting from pre-ACA efforts to improve patient-provider communication or access to care. This may be a reflection of increases in deportations and increased immigration enforcement, as well as deteriorating social and community conditions for LEP populations. Figure 1 illustrates the results for whether doctors explained things clearly. In 2006, 62% of individuals proficient in English and 58% of those with LEP reported that doctors explained things in a way they could understand. By 2010, this percentage had dropped to 51% for those with LEP but increased to 63% for those proficient in English, resulting in a sizable and statistically significant difference of 12 percentage points between LEP and EP patients. After 2010, both groups experienced increases in the percent reporting that doctors explained things clearly, but the increase was steeper for LEP individuals, resulting in a narrowing of the language gap to four percentage points. The pre-post difference in the slopes was statistically significant among the LEP group, while it was not in the English-proficient group; the difference in difference in slopes is itself statistically significant.
A similar pattern emerges for the percent of people who reported that doctors listened carefully to them (Fig. 2) and the percent who reported that doctors showed respect for what they had to say (Fig. 3) . Between 2006 and 2010, the percent of LEP people who said that doctors always listened carefully and showed respect declined from 63 to 49% and from 66 to 54%, respectively. By 2015, the percentages had increased to 61% and 67%, respectively. Among the EP, there was no significant change in these variables over the study period. As with the percent of people reporting that doctors explained things clearly to them, the difference in differences was statistically significant for both these variables. Models adjusted for sociodemographic and health variables show a similar pattern of results (see online Appendix).
DISCUSSION
Despite decades of efforts to improve access to and quality of healthcare for those with limited English proficiency, patientprovider communication among those with LEP remains a concern for federal and state healthcare policy. 13, 16 Little is known about how patient-provider communication changed or did not change following the historic healthcare reforms in 2010. Our results show that non-LEP individuals were steadily improving on three patient-provider communication measures. However, improvements were uneven over the study period for LEP individuals; disparities in patient-provider communication by English proficiency were widening prior to 2010 but narrowing thereafter. Although we cannot infer causation, this could reflect several provisions of the health reforms beginning in 2010 that were aimed at closing disparities by English language proficiency. It is important to note that, despite the narrowing of language disparities after 2010, LEP individuals were still at a significant disadvantage compared to their English-proficient counterparts in 2015 on the measures examined in this study. 
Limitations
One limitation is that proficiency in English cannot be determined unambiguously. We used the language of interview, which is likely a conservative measure of language limitations. The MEPS instrument does have items that ask respondents to report their Bability^or Bcomfort level^with English, but these questions changed substantially over the study period, which is problematic for a time series analysis. Another limitation of this study is that results cannot be considered estimates of the impact of a specific policy intervention but, rather, represent the total effect of all changes during the study period. Unlike other interventions such as the Insurance Marketplace Exchanges and the Medicaid expansion, LEP interventions were multifaceted and had varying implementation dates. Consequently, we view our findings as evidence of significant improvement in patient-provider communication among LEP individuals after 2010; however, we cannot say with certainty which aspect drove the change. Our findings can, nonetheless, inform and motivate future research on how patient-provider communication among LEP individuals has changed and it might be further improved. Patient- provider interaction is a difficult but very important phenomenon to study, and the findings presented in this study provide a broad, national view of trends.
Conclusion
Improving communication between patients and their healthcare providers remains an important and complex problem. By using nationally representative trend data from MEPS, we showed that patient-provider communication improved for all groups over the entire study period, but that the trajectory of improvement for LEP individuals was not uninformed, beginning only after 2010. Our findings highlight the importance of provider training in the areas of culturally and linguistically relevant care standards (CLAS standards), as they remain relevant for providers in areas that serve LEP populations. 18 CLAS training should not focus exclusively on providers who serve poor or uninsured populations as we found that neither income nor insurance coverage could account for the LEP disadvantage. Because of language difficulties and legal status, many LEP individuals remain vulnerable despite policy efforts as they are less likely to be aware of their rights under equal protection laws and other policies designed to improve patient-provider communication compared to EP individuals. [16] [17] [18] The population of LEP patients is large and growing 1, 22 making it important that research continue to monitor disparities in patient-provider communication by English language proficiency. It is unclear whether the improvements in patientprovider communication among LEP individuals documented in this study permanent, or whether they stall as funding for community health centers, expanded insurance coverage, and other ACA, components expire or are modified. As healthcare reforms are designed and considered, determining which policies were effective at closing disparities by English proficiency is critical. Our findings provide an important baseline for future studies on patient-provider communication among LEP individuals.
